Endothelin-mediated increases in lung VEGF content promote vascular leak in young rats exposed to viral infection and hypoxia.
Viral respiratory infections increase the susceptibility of young animals to hypoxia-induced pulmonary edema formation. Previous work has shown that increased lung levels of endothelin (ET) contribute to this effect, though the mechanisms by which ET promotes vascular leak remain uncertain. Both in vitro and in vivo evidence suggests that ET can upregulate the production of VEGF, which is known to increase vascular permeability. We hypothesized that increases in lung ET promote increases in lung VEGF, which in turn increases vascular leak in the lung. Weanling rats were exposed to moderate hypoxia for 24 h while recovering from a mild viral respiratory infection, to hypoxia alone, or to viral infection alone. Lung VEGF mRNA and protein content were measured by RT-PCR and Western blotting, respectively. Animals exposed to hypoxia + virus demonstrated significant increases in lung VEGF mRNA and protein content. Immunohistochemical studies showed increased VEGF expression in alveolar septa and small pulmonary vessels in those animals. ET receptor blockade with bosentan prevented this increase in lung VEGF content, suggesting that ET promotes VEGF accumulation in the lung in this setting. Animals exposed to hypoxia + virus also demonstrated substantial increases in lung albumin extravasation, and those increases were blocked by both ET receptor blockade and VEGF antagonism. These findings suggest that ET-driven increases in lung VEGF content can contribute to the formation of pulmonary edema.